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Attorney Docket No, 095309. 561 73US 
Marked up Substitute Specification 

JCl2Rec'dPCT/PTCl 8 APR 2005 

Device for m ntroHi ng an engine or transmission 

fOOOl] This application cl aims the priority of German patent document 1Q2 48 

843.6, filed October 19, 2002 (PCT International Application No 

PCT/EP2Q 03/010459. filed September 19. 2003). the disclosure of which is 
expressly incorporated bv reference herein . 

[00021 The invention relates to a device for controlling [[an]] a vehicle engine 
and/or or transmission^ having a control device which io arranged remotely from 
the engine/transmission^ [[and]] which provides [[the]] open-loop and closed-loop 
control algorithms, and a unit which is attached to the enginft/transmission. and 
is electrically conduotivoly connected directly to a plurality of sensors . The d»d 
which io attached to tho ongino/tranomiooion, whoroin tho unit has an A/D 
converter for converting the sensor signals originating fi:om the sensors into 
digital sensor signals, and tho digital oonoor cignolo which in turn are converted 
to data bus signals by moano of a data bus transceiver uni t, for commiinif^ntinn 
in ordor to bo ablo to communicato via a data bus^ between the unit and the 
remotely situated control device which io arranged romotoly thorofrom . 

r00031 European patent document EP 0 758 726 A2 and German patent 
document DE 100 36 601 Al [[have]] each diocloood disclose a controller for a 
motor vehicle having an automatic transmission. The control device with the 
open-loop/closed-loop control algorithm for the transmission is attached to the 
transmission as an add-on control do\Tico unit . Sensors and actuators which arc 



oaoh arranged inside the transmission are connected to the control device via a 
plug. Since the control device is installed on the transmission, it must be both 
heat-resistant and protected against soiling, requiring which reginrps an 
increased level of complexity. In addition, during manufacture and whilo the 
trancmiooion io boing aooomblod assemblv, it is necessary in oach oaoo to provide 
a matching control device for the transmission. For an altornativo a different 
transmission for the same motor vehicle in which more sensors are used^ it is 
necessary [[for]] to install a control device which hao boon changed in with 
modified hardware terms to bo inotalled on the tranomiooion . As a result, 
whenever changes are made to the transmission the control device hardware 
must also be changed. 

r00041 German patent document DE 199 63 610 Al discloses a data bus 
system with control devices for motor vehicles, with in which each control device 
[[being]] is divided into an operations control function and an I/O processing 
function. Each function is assigned a separate microcontroller^ [[here]] and ifir 
oaoh oaoo one operations control function and one I/O processing function form 
together one control device. In the case of moano of tranoportation a vehicle with 
transmission variants^ it is therefore necessary for the control device to be 
matched each time to the other transmission variant, which leads to a high level 
of expenditure . 

rOOOSI German patent document DE 199 48 969 Al discloses a control 
apparatus for a vehicle drive train composed of an engine and transmission. A 
first control device which is arranged situated remotely from the transmission^ 



while [[and]] a second transmission control device [[which]] is provided on the 
transmission arc provided itself . Electronic components with a high power 
loss[[,]] (in particular output stages! [[,]] are. installed in the transmission control 
device^ which hao to bo of must be heat-resistant^ dooign because it is attached to 
the transmission. Both control devices have at least one microcomputer, memory 
and output stages for actuating sensors and actuators. The microcomputer runs 
software for implementing open-loop and closed-loop control algorithms and 
carries out sensor signal conditioning. Since the sensors and actuators havo to 
must be arranged directly on the transmission control device, only a small 
number of assemblies or vehicle variants is covered with one version of the 
control device. For vehicles with different engine tjrpes and series in tho oaoo of 
motor vohiGloo , this means that a control device with different interfaces for 
sensors [[has to]] must be developed in each case for petrol gasoline or diesel 
variants or different numbers of cylinders. In addition, a new control device [[has 
to]] must be developed in ordor to increase the computing power and to carry out 
additional functionalities for the conventional control device concepts. 

[00061 When [[the]] control devices are installed on the drive train[[,]] (for 
example on the engine or on the transmission!, the temperature load for the 
electronic components provided there [[,]] {in particular for the increasingly 
complex microcomputers and memories![[,]] is very high, and entails additional 
costs for the qualification of the components for the assembly-specific ambient 
temperatures. [[If]] On the other hand, if the respective control dovico io devices 
are arranged remotely from the assemblies[[,]] {for example the transmission!. 



an extensive amoiint of cabling has pro\douoly heretofore been necessary 
between the assemblies and control devices in order to connect the sensors and 
actuators. 

r00071 in European patent document EP 0388107 Bl^ diocloooo a data bus 
having has a plurality of control devices, [[with]] one of the control dQ\dcoo 
controlling which controls the engine of a vehicle. The data bus interconnects the 
various control devices to one another^ and a controller of the throttle valve is 
connected to [[said]] the data bus. [[This]] The throttle valve controller is 
connected to the throttle valve actuator motor which is installed in the region of 
the motor. In another embodiment, knocking sensors are installed on the 
cylinders, while the control device is also arranged remotely from the engine in 
said embodiment. In both embodiments the sensors and actuators are installed 
directly on the engine and connected directly to the control device. 

roOOSl [[The]] One object of the present, invention is baood on tho objoct of 
providing to provide a device for controlling an engine/transmission with a 
control device which is arranged situated remotely from the engine/transmission, 
with tho oxpondituro in tormo of in which expenditures for cabling for the 
sensors and actuators on the assembly [[being]] are reduced. 

r00091 A further object of the present invention is to provide [[the]] an 
electronic connection of the sensors and actuators on the control device in such a 
way that only a small number of control device variants is necessary for the 
various drive train variants with the different sensors and actuators. 



[00101 Tfao objoGt io aohiovod These and other objects and advantages are 
achieved bv the control arrangement according to the inventio n, in which by 
moano of the foatxiroo of claim 1, According to oaid claim, a plin-ahty of control 
devices are ombodiod each configured with a uniform data bus transceiver imity 
to oaoh of which that is connected to an assembly data bus. Each such buo io 
Gonnoctod, — unit io ombodiod — a& comprises an assembly-specifi.c 
sensor/actuator interface with a plurahty of parallel coimections for the 
sensors/actuators and a connection for the assembly data bus . A , and a signal 
converter is provided for converting the sensor signals of a plurahty of sensors 
into the data bus signal so that , for dooigno of tho dovriGO with difforont aooombly 
varianto with difForont oonooro/actuatorD, it is possible to use the same control 
device without changing the hardware of its sensor/actuator connectio n, even for 
designs of the device with different assemblv variants with Hiffiprftnt 
sensors/actuators . The signal converter also converts the sensor signals directly 
into the data bus signals in accordance with an open-loop/closed-loop control 
algorithm without the intermediate connection of a calculation, and the 
sensor/actuator interface is designed for production vehicles with a plurahty of 
engine/transmission variants in at least two designs, with said designs differing 
in the number of sensor connections provided. 

fOOin The assembly data bus , which may be of electrical or optical design^ 
has a capabihtv for serial data transmission in digital form with real-time- 
specific peripheral conditions, it being poooiblo for oaid data buo to bo of 
oloctrical or optical dooign. Tho aooombly data buo and permits synchronous data 
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transmission of the sensor signals. The assembly-specific sensor/actuator 
interfaces are connected to the assembly data bus. In addition, the assembly data 
bus is connected to a standardized data bus transceiver unit of the control 
devices. 

[00121 In addition to the assembly data bus it is possible to arrange a further 
vehicle data bus between the control devices, oaid further vohiclo data buo boing 
routed in the passenger compartment of the vehicle. Messages are exchanged 
directly between the control devices via the vehicle data bus^ and signals are 
transmitted by assemblies which are arranged remotely from the assembly to be 
controlled. For example, signals are transmitted from the exhaust gas sensor 
system, fuel tank venting system and the like to the engine control device, 
processed there in a control algorithm^ and transmitted via the assembly data 
bus to the sensor actuator interface in the motor and/or transmission. In this 
context, "D ata bus" is understood in thic contoxt to mean a medium which can 
transmit digital signals. Conventional binary high signals or low signals or even 
[[a]] pulse-width modulation modulated signals can be oarriod out by moano of 
the sent via data bus here. 

[00131 The control devices are of standardized design^ so that a plurahty of 
control devices have the same interface for the assembly data bus. The internal 
design of the control device may be standardized with respect to microcomputers, 
memories and housings , so . Thio hao tho advantago that open-loop and closed- 
loop control algorithms aro carriod out can be performed by appUcation software, 



while the control devices have matching hardware. This results in a considerable 
cost advantage when complex systems are built up. 

TOO 141 The control device which is arranged remotely from the assembly[[,]] 
iue.^ engine and/or transmission! [[>]] comprises in each case a powerful 
microcomputer and a corresponding softwar e, it boing poooiblo for tho lattor to 
which mav be composed of individual software modules. Each alternative 
transmission or engine type is then assigned a matching software module. After 
the software has been input into the control device, the software carries out the 
open-loop/closed-loop control algorithms for the engine/transmission imit. The 
control device which is arranged remotely from the assembly is electrically 
connected in an oloctrically conductivo fashion to the sensor/actuator interface 
via a data bus hne. The data bus signals are decomposed by the signal converter 
in the control device and in the sensor/actuator interface, and the individual 
components are assigned to the various sensors and actuators. In addition, the 
individual signals are converted in the sensor/actuator interface so that they can 
both control the actuators arranged in the transmission or engine as analog 
signals^ and the sensor signals are also digitized in the opposite direction and 
converted into the data bus signal^ so that they can be processed further in the 
control device which is arranged remotely. 

rOOlSI In one dovolopmont embodiment of the invention, the unit io ombodiod 
ae comprises an assembly-specific sensor/actuator interface with a plurality of 
parallel connections for the sensors/actuators and a connection for the assembly 
data busi [[>]] a signal converter is provided for converting the sensor signals 



of a plurality of sensors into the data bus signal^ so that for embodiments of the 
device for different assembly variants with different sensors/actuators it is 
possible to use the same control device without hardware modification of its 

sensor/actuator connection.^ A , and a control device is integrated into the 

housing of the gear selector lever for shifting gear speeds or for shifting an 
automatic transmission. 

f0016] In ono dovolopmont another embodiment of the invention^ a pluraUty of 
standard control devices which aro are provided, each being independent of 
assemblies and which havo each having standardized interfaces with the 
sensor/actuator interface and with the rest of the surroimdings of the vehicle €t¥e 
provided . In [[the]] this context, the assembly-specific aspects are moved to the 
sensor/actuator interface. Aspects which are independent of the assembhes are 
assigned to the standardized assembly control device. The sensor/actuator 
interface and the assembly control device are connected to one another via a 
standardized interface [[,]] ii.e,^ via the data bus transceiver unitl. The assembly- 
specific sensor/actuator interface preferably provides a means for converting and 
preparing signals, preparing oignalo, in particular closed-loop control^ near to the 
actuators^ as well as, for example, basic engine functions for providing 
emergency functions. 

TOO 171 Connections for sensors such as the engine speed, crankshaft speed or 
temperature of the transmission and connections for actuators such as injection 
valves, ignition coils and switching valves are provided at the sensor/actuator 
interface. Pedal value signal transmitters, a charger probe, an exhaust gas 



temperature sensor and connections for actuators such as clutch switches, 
starter relays, fuel pumps or fuel tank venting valves are connected either 
directly to a control device or connected via a sensor/actuator interface to a 
vehicle data bus. The assembly-specific sensors and actuators are connected to 
the sensor/actuator interface. With respect to the engine, it is also possible to 
provide sensors such as a knocking sensor, a crankshaft/camshaft rotation speed 
sensor, an air mass flowmeter and actuators such as throttle valves, swirl valves 
and exhaust gas valves, ignition coils and injection valves. The sensor/actuator 
interface is arranged directly on the assembly [[,]] [Le.^ on the transmission or on 
the engine!- The sensors are provided on the outside or inside of the assembly. 

roOlSI The sensor/actuator interface is, as it were, a distributor between the 
various sensors and actuators: it [[and]] converts the sensed signals into data 
bus signals so that the oignalo thev can be transmitted via the data bus 
sequentially[[,]] fi.e.^ using a time-division multiplex method}, or in parallel {with 
a frequency-division multiplex methodl. Apart from the sensing of signals and 
the operation of actuators, the sensor/actuator interface can also carry oikk 
proprocoooing of preprocess signals and otorago of store adaptation parameters. 
However, the sensor/actuator interface does iiot carry out any open-loop/closed- 
loop control algorithm calculations! [[but]] instea d, it merely transmits the 
sensor and actuator signals via the assembly data bus to the control device which 
is arranged remotely where the complex open-loop control algorithms are then 
carried out. 



f0019] [[The]] A major advantage of the present invention is that only the 
sensor/actuator interface [[has to]] needs be adapted for different assembly 
variants, for example potrol gasoline or diesel engines with different numbers of 
cyhnders, different transmissions with different gear speeds and differing 
clutches. The remotely arranged control device can remain essentially 
imchanged in terms of its hardware, while all that is necessary is to input other 
software modules into the control device. 

r00201 When there are a greater number of sensors, a sensor/actuator 
interface with a greater number of connections is then provided, with the data 
bus protocol remaining unchanged so that only a greater number of messages are 
transmitted via the assembly data bus. As a result, one standard control device 
can be provided for a predefined number of assembly variants. In the field of 
motor vehicle manufacture or aircraft manufacture^, this leads to the 
considerable advantage that it is not nocoooary imnecessarv to produce a new 
control device for each assembly variant. Only the sensor/actuator interface [[,]] 
£as it were^ the adapter or multiple plug! [[,]] for the sensors and actuators is 
changed. The complex microcomputers with [[the]] closed-loop and open-loop 
control algorithms are not provided in the sensor/actuator interface^ and 
accordingly aloo thus, do not need to be adapted with a high degree of 
expenditure. 

[0021] As a result of the separation of the control device as a closed-loop and 
open-loop control imit and the sensor/actuator interface for the assembly-specific 
sensor system and actuator system^ it is possible for the control device^ with the 



highly integrated semiconductors such as microcomputers and memories^ to be 
located in the vehicle at an installation location which is loadod less in tormo of 
onvironmontal influoncoo environmentally stressed, for example in the footwell 
of the front seat passenger. As a result, with the highly integrated 
semiconductors there are cost and quality advantages over the current solution 
where a control device with microcomputer is installed directly on the assembly. 

[00221 The sensor/actuator interface can be configured easily, in terms of cost 
and quahty criteria, for the rough operating conditions in the engine 
compartment and on the assembly. The sensor/actuator interface can be 
embodied with a small number of printed circuit board layers, simpler ceramic 
substrates {such as thick-film ceramic, AI2O3 and less complex modules! than is 
the case with the control devices used on the assembly in the past. The smaller 
comploxity of tho less complex sensor/actuator interface permits the dissipated 
heat to be conducted away better[[,]] {in particular^, from the power 
semiconductor sia. and [[makes]] permits higher pormiooiblo operating 
temperatures poooiblo ; it also provides ao woU qo providi ng improved robustness 
with respect to environmental influences. Furthermore, a small number of 
sensors and actuators can already be integrated in the sensor/actuator interface. 
As a result of the greater dogroo of robustness of the sensor/actuator interface in 
comparison with a control unit, more free spaces are obtained when locating the 
sensors and actuators on the assembly itself. The sensor/actuator interface can 
therefore be used for optimized placing placement with respect to the assembly 
cable set. 
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[00231 The sensor/actuator interface has a storage means in which the digital 
sensor signals can be buffered and where the sensor signals are converted in 
terms of the predefined value range and/or standardization of the signals to a 
predefined numerical range . The [[, the]] data bus transceiver imit rnndirig 
reads out the digital sensor signals from the storage means^ and convorting 
converts them into data bus signals which can then be transmitted to the control 
device via the assembly data bus. The conversion into [[the]] data bus signals at 
the sensor/actuator interface can be carried out, for example, into the known 
data bus protocols, for oxamplo such as CAN, LIN, Firewire, Bluetooth, USB, 
pulse width modtdation^ and [[also]] other modulated signals such as frequency 
modulation or amphtude modulation. In order to convert the signals into the 
predefined value range^ and in order to diagnose whether the sensor or actuator 
carries out its functions^ it is possible to provide a very small robust 
microcomputer^ so that when the control device fails or when there are interface 
problems the safety and availability of the sensor and actuator signal 
transmission is then ensured, for example, by means of an emergency 
transmission path. However, the sensor/actuator interface also differs from the 
control devices provided in the fitting solution in that no open-loop and closed- 
loop control algorithms are provided for the sensors and actuators. A pure 
hardware solution can be provided for a particularly fast conversion of the sensor 
signals into data bus signals. 

r00241 In one particularly preferred development of the sensor/actuator 
interface for production vehicles such as ships, aircraft and motor vehicles, there 
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are at least two embodiments of each type, each differing in the number of 
sensor/actuator connections provided. In certain production vehicles it is not 
necessary for all the connections of the sensor/actuator interface to be assigned; 
[[but]] instead the sensor/actuator interface is configured in such a way that it 
can be used even when certain connections are not assigned. As a result a very 
small number of variants of the sensor/actuator interface and of the associated 
control devices is produced even though there can be a large number of different 
assembly variants. It is then not necessary to provide new connections for new 
sensors and actuators on the control device every time; [[but]] instead only one 
data bus connection to the sensor/actuator interface needs be provided for oach 
variant . The number of variants ultimately affects the data bus messages to be 
transmitted. The individual sensor signals are usually transmitted sequentially 
by means of an asynchronous or ssmchronous data bus protocol to the control 
device and evaluated there in their chronological sequence. The closed-loop 
control algorithms are then appHed by the control device and the control signals 
for the actuators are transmitted again via the assembly data bus to the 
sensor/actuator interface^ and converted there in such a way that the actuators 
can be actuated. 

r00251 It is also possible to switch a plurality of sensor/actuator interfaces in 
parallel or in cascades so that one sensor/actuator interface can be arranged on 
the engine and one sensor/actuator interface can be arranged on the 
transmission. The control device can then have, for example, two data bus 
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connections which are connected in an electrically conductive fashion to the 
different sensor/actuator interfaces. 

[00261 In another development of the invention, the transmission control 
device is integrated into the housing of the automatic transmission or gear speed 
selector lever of the means of transportation. If appropriate, the entire 
transmission control system including a sensor/actuator interface can be 
integrated into the selector lever. This makes sense in particular in rear-wheel 
drive vehicles because of the direct proximity of the transmission and gear 
selector lever. 

10027] The control apparatus can also be arranged in conjimction with 
assembhes such as clutches, starter generators or drives in the field of utihty 
vehicle engineering, marine engineering, or aircraft engineering. In addition, 
according to the present invention the sensor/actuator interface can also be used 
in hybrid vehicles or hydrogen-powered vehicles. 

r00281 A further advantage of the present invention is that a diagnosis or test 
phase [[,]] (for example during the manufacture of vehiclesl [[,]] is simplified. 
Instead of connecting the sensor/actuator interface to the control device^ it can be 
connected directly to a diagnostic device or test device which models the control 
device in various test phases. In particular, workshop and test bench computers 
may be connected on the production line to the sensor/actuator interfaces or to 
the assembly data bus. Alternatively, what is referred to as a hardware-in-the- 
loop method can be carried out. The sensor/actuator interface permits simple 
connection of the test devices which then make available the necessary test 
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signals for the test operation. For example a test operation for the sensors and 
actuators is then simulated without the vehicle control device being connected. 
The control device and the sensor/actuator interface can be suppUed by different 
manufacturers , so that . Thio makoo it is possible to break the connection 
between the sensor and actuator connection and the suppUer of the control 
device , whichT -gHas in turn permits a modtilar concept [[which]] that simplifies 
the use of replacement parts. 

r00291 According to the invention a test method is also provided for the device 
at the end of the line of the assembly production. Here, the assembly control 
device (for example engine control or transmission control device) is replaced by 
a powerful test bench computer and complex tests are carried out at short time 
intervals, which tests cannot be performed by an assembly control device , due to 
its owing to limited computing power and limited storage space. The test method 
can thus be integrated into the line run intervals. Furthermore, the line end test 
program in the assembly control device can be dispensed with and the program 
storage requirement thus reduced. Only the test programs for the onboard or 
running time diagnostics need [[to]] be present in the assembly control device. 

f00301 Thoro aro variouo poooiblo wayo of advantagoouoly oonfigxiring and 
dovoloping tho toaohing of tho prooont invontion. In thio roopoct, roforonoo io 
mado both to tho oubordinato olaimo and to tho oubooquont oxplanation. An 
ombodimont of tho oimulation do^dco according to tho inv^ontion io illuotratod in 
tho drawing. 
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[00311 Other objects, advantages and novel featiires of the present invention 
will become apparent from the following detailed description of the invention 
when considered in conjunction with the accompanving drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00321 Fig. 1 shows a roprooontation of a combined engine and transmission 
controller with two sensor/actuator interfaces according to the invention and two 
control devices which are each arranged remotely from the assembly^ [[,]] and 

[00331 Fig. 2 shows a roprooontation of a further embodiment of the device 
according to the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[00341 As shown in Figures 1 and 2. the [[The]] device for controlUng an 
engine 1 and a transmission 2 has, in each case, an engine control device 3 and 
transmission control device 4 which are arranged remotely from the engine and 
transmission. The thorofrom, with tho control devices 3, 4 each providing tho 
provide open-loop and closed-loop control algorithms for the respective assembly. 
The engine control device 3 is electrically coimected in an oloctrically Gonductivo 
faohion to the transmission control device 4 via a vehicle data bus 5[[,]] £for 
example a CAN vehicle busi. Messages, which may relate, for example, to 
information from vehicle-specific sensors 6 or control signals of the control 
devices 3, 4 for the actuators 7, are exchanged via the vehicle data bus 5. 
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r00351 The engine control device 3 is connected via an assembly data bus 8 to 
the sensor/actuator interface 9 which is attached to the engine 1. Both the engine 
control device 3 and the sensor/actuator interface 9 [[each]] have a data bus 
transceiver unit 10 and 11 as interfaces 10, 11. bv which . Via thooo data buo 
tranoGoivor unite 10, 11, data bus signals are transmitted bidirectionally from 
the sensor/actuator interface 9 to the engine control device 3 and vice versa. 

r0036] The digital data bus signals are stored in the sensor/actuator interface 
9i and each is assigned to [[the]] a respective engine-mounted sensor 12 or 
engine-mounted actuator 13. The digital data which io stored in the storage 
means of the sensor/actuator interface 9 is then subjected, as necessary, to 
digital/analog conversion and transmitted to the sensors 12 and actuators 13 at 
and in the engine 1. The sensor/actuator interface 9 only converts the signals of 
the sensors and actuators 12, 13 into the data bus signals for the assembly data 
bus 8, and these converted signals of the engine-specific sensors 12 and actuators 
13 are then correspondingly converted in the engine control device 3 so that the 
signals can be processed in the open-loop and closed-loop control algorithm of the 
engine control device 3 in order to operate the engine 1 at the desired power level 
or with a desired function. 

r00371 The transmission control device 4 is arranged situated remotely from 
the transmission 2^ and io arranged at the automatic selector lever 14 or at a 
gear speed shift means arranged in the passenger compartment of the vehicle. It 
mav be Tho tranomiooion control dovico 4 io arranged, for this purpose, within an 
encapsulated housing which surrounds the electronics and mechanical 
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components of the automatic selector lever 14 : alternatively, it . Othorwioo, tho 
trcmomiooion control dG\Tioo 4 can be arranged in the vicinity of the automatic 
selector lever 14. Control signals of the transmission control device 4 are [[each]] 
converted into the data bus signals, and back again into digital signals, in a data 
bus transceiver imit 15 and in a data bus transceiver imit 16 of the 
sensor/actuator interface 17, The digital signals are stored in the storage means 
of the sensor/actuator interface 17 and, where appropriate, converted back again, 
by means of D/A converters, into signals which can be transmitted via the 
various connections of the sensor/actuator interface 17 to the transmission- 
specific sensors 18 and the transmission/specific actuators 19. 

[00381 The sensor/actuator interface 9 or 17 converts the sensor and actuator 
signals into the corresponding data bus signals for the assembly data bus 8, 20 
and, if appropriate, the value ranges are checked and the signal values are 
standardized to a specific sensor value range. The actual open-loop and closed- 
loop control calculations are [[each]] carried out in the control devices 3, 4. 

r00391 The vehicle-specific sensors and actuators 6, 7 may be, for example, 
operator controls for the engine and transmission; [[,]] but they can also be 
telematic functions which have, in whatever form, an influence on the engine 
and transmission controllers. The calculation functions which are related to the 
preselection by means of the operator controls are then implemented in the 
control devices 3, 4 and the complex microelectronics are thus removed from the 
respective assembly 1, 2. The control devices may be arranged outside the engine 
compartment[[,]] (for example in the passenger compartment of the vehicle)^ 
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since the expenditure in terms of cabling for sensors and actuators is also very 
low. The assembly data bus 8 and 20 can not only may have not onlv the signal 
lines for the sensor signals but also a power or voltage supply line^ in order to 
supply the individual sensors and actuators with current. However, the 
actuators can also be supplied with current independently of the assembly data 
bus 8, 20. 

[00401 The transmission controller for the different types of transmission, 
automated gearshift mechanism, converter transmission or CVT differ primarily 
with respect to the sensors and actuators. The actual control function for all the 
transmissions is carried out by means of software modules, with the possibility of 
each transmission being assigned a specific module and the software being 
compiled from individual library functions for each transmission. As a result of 
the invention's arrangement of sensor/actuator interfaces 9, 17 it is also possible 
to retain the control device hardware in different engine/transmission variants 
and only the less complex sensor/actuator interface 9, 17 which is embodied as 
an integrated semiconductor component is replaced. 

r00411 In another embodiment of the invention according to fig. 2, an 
assembly data bus 21 which is separate from the vehicle data bus 5 connects a 
plurality of sensor/actuator interfaces 9, 17, 22, 23 to one another. This permits a 
vmiform exchange of information between the sensor/actuator interfaces 9, 17, 
22, 23 and all the assembly control devices 3, 4, 24, 25. This has the advantage 
that, for example, the transmission control device 3 can directly access the raw 
value of the engine speed from the sensor/actuator interface 9 on the engine 1 



-19- 



and evaluate, resolve or filter the signal according to transmission-specific 
requirements. The gateway functionality for such signals [[,]] [Le.^ the 
expenditure on passing on signals from the assembly data bus 21 to the vehicle 
data bus 51 is significantly reduced in the assembly control devices 3, 4, 24, 25. 

r00421 Since all the assembly control devices 3, 4, 24, 25 can then 
commurdcate with all the sensor/actuator interfaces 9, 17, 22, 23, if one assembly 
control device 3, 4, 24, 25 fails^ the basic functionality can be assumed by another 
assembly control device 3, 4, 24, 25, for example. If the transmission control 
device 3 fails^ the engine control device 4 can make available a basic gearshift 
program. This means that the arrangement according to the invention results in 
a control device structure which can be used for redundancy purposes. If 
redundancy is also necessary at the sensor/actuator interface 9, 17, 22, 23, the 
expenditure on the sensor/actuator interface 9, 17, 22, 23 is limited! [[J] i e.^ it is 
not necessary for the entire transmission electronics to be configured with 
redundancy. 

r00431 Figure 2 shows an embodiment of the invention, which includes 
[[with]] an assembly data bus 21 [[which]] that connects the individual 
sensor/actuator interfaces 9, 17, 22, 23 to one another. The assembly data bus 21 
is additionally also connected to a pluraUty of standardized control devices 3, 4, 
24, 25 whose hardware is essentially the same^ and whose differences in terms of 
their functionality are implemented by means of the closed-loop and open-loop 
control software. The control devices 3, 4, 24, 25 are each connected via a 
uniform data bus transceiver imit 10, 15, 26, 27 to the assembly data bus 21. As 
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has previously been customary in motor vehicles, the control devices 3, 4, 24, 25 
are interconnected to one another via the vehicle data bus 5. Each control device 
3, 4, 24, 25 can also have an interface 28 where sensors and actuators can be 
connected directly to the control device 3, 4, 24, 25. This interface 28 is used for 
sensors/actuators 6, 7 which are arranged near to the control device 3, 4, 24, 25 
and are necessary for each assembly variant so that the interface 28 may be 
provided in a standardized fashion on all motor vehicle variants. 

r00441 The foregoing disclosiu:e has been set forth merely to illustrate the 
invention and is not intended to be limiting, Since modifications of the disclosed 
embodiments incorporating the spirit and substance of the invention may occur 
to persons skilled in the art, the invention should be construed to include 
everything within the scope of the appended claims and equivalents thereof. 

Startor rolayo, fuol pumpo or fuol tank vonting valvoo aro oithor connoctod 
diroGtly to a control dovaoo or connootod via a oonGor/aotuator intorfaco to a 
vohiolo data buo. Tho aocombly opocifiG oonooro and aotuatoro aro Gonnoct ed-fee 
tho oonoor/actuator intorfaco. With roopoot to tho ongino, it io aloo poooiblo to 
pro\ddo oonooro ouch ao a knocking oonoor, a Grankohaft/camohaft rotation opood 
sonoor, an air maoo flowmotor and actuatoro ouch ao throttlo valvoo, owirl valvoo 
and o^diauot gao valvoo, ignition coilo and injection valvoo. Tho oonoor/aGtuator 
intorfaco io arranged directly on tho aooombly, i.o, on tho tranomiooion or on tho 
ongino. Tho oonooro arc pro\ddod on tho outoido or inoido of tho aooombly, 

Tho oonoor/actuator intorfaco io, ao it worp, a diotributor botwoon tho variouo 
oonooro and aotuatoro and convorto tho ooribod oignalo into data buo oignalo go 
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that tho oignalo can bo trcmomittod via tho data buo ooquontially, i,o. uoing a 
timo divioion miiltiplox method, or in parallel in a froquonoy di^doion multiplox 
mothod. Apart from tho oonoing of oignalo and tho opor i ation of aotuatoro, the 
GonGor/aotuator intorfaco can aloo carry out proprocoooing of oignalo and otorago 
of adaptation paramotoro. Howovor, tho oonoor/aotuator intorfaoo dooo not carry 
out any opon loop/cloood loop control algorithm caleulationo but inotoad moroly 
tranomitG tho oonoor and actuator oignalo via tho aooombly data buo to tho 
control dovico which io arranged romotoly whoro tho complex control algorithmo 
are carried out, 

Tho major advantage of the preoont invention io that only tho oonoor/actuator 
intorfaco hao to bo adapted for different aooombly varianto, for oxamplo petrol or 
dieoel ongineo with different numboro of cj^hridoro, different tranomiooionD wi tb 
different goar opoedo and differing clutchoo. The remotely arranged control 
dovico can remain oooentially imchanged in tormo of ito hardware, whQo all tb ctfe 
is neceooary io to input othor ooftware moduleo into tho control dovrice. 

When there aro a greater number of oonooro, a oonoor/actuator interface with a 
greater number of connectiono io then provided, with the data buo protocol 
remaining imchangod oo that only a greater number of moooageo are tranom itted 
via tho aooembly data buo. Ac a reoult, one otandard control do^dco can bo 
pro\ddod for a predefined number of aooombly varianto. In the fiold of motor 
vehicle manufacture or aircraft manufacture thio leado to the conoiderable 
advantage that it io not neceooary to produce a now control de\dce for each 
aooombly variant. Only tho oonoor/actuator intorfaco, ao it wore tho adaptor or 
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miiltiplo — plug, — foa? — — conooro — &b4 — actuatoro io — changod. — Tho oomplox 
microoomputoro with tho olocod loop and opon loop control algorithmo aro a e4 
provided in tho oonoor/aGtuator intorfaoo and Qocordingly aloo do not nood to bo 
adaptod with a high dogroo of oxpondituro, 

Ac g rooult of tho ooparation of the control do\aGO qo q oloood loop and open loop 
control unit and tho oonoor/aotuator intorfaco for tho aooombly opocifiG oonoor 
oyotom and actuator oyotom it io poooiblo for tho control do\dco with tho highly 
intogratod oomiconduotoro ouch ao miorocomputoro and momorioo to bo locatod 
in tho vohiclo at an inotallation location which io loaded loop in tormo of 
omaronmontal influoncoo, for oxamplo in tho footwoU of tho front ooat paooongor, 
Ao a rooult, with tho highly intogratod oomiconductoro thoro aro coot and quality 
advantagoo over tho ctirront oolution whoro a control dovico with microoomputor 
io inotallod dirootly on tho aooombly. 

Tho oonoor/aotuator intorfaco can bo configured oaoily, in tormo of coot and 
quahty criteria, for tho rough operating conditiono in tho ongino compartment 
and on tho aooombly. The oonoor/actuator intorfaco can be ombodiod with a email 
number of printed circuit board layoro, oimplor coramic oubotratoo ouch ao thick 
film ceramic, A1203 and loco complox moduloo than io tho caoo with tho control 
doviceo uood on tho aooombly in tho paot. The omallor complo^dty of tho 
oonoor/actuator interface pormito the diooipatod heat to be conductod away 
hotter, — iii — particular — from — the — power — oomiconductoro — a^^d — makoo — higher 
permiooiblo operating tomperatxiroo poooiblo ao well ao pro\nding improved 
robuotnoGO with roopoct to omoronmontal influoncoo. Furthermore, a omall 
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numbor of oonooro and aotuatoro oan alroady bo intogratod in tho oonoor/Qotuator 
intorfaoo. Ao a rooult of tho groator dogroo of robuotnooo of tho oonoor/aotuator 
intorfaco in Gomparioon with a control xrnit, moro froo opaooo aro obtainod whon 
locating tho oonooro and Qctuatoro on tho aooombly itoolf. Tho oonoor/aotuator 
intorfaco can thoroforo bo uood for optimizod placing with roopoct to tho 
aooombly cablo oot. 

Tho oonoor/aotuator intorfaco hao a otorago moano in which tho digital oonoor 
oignalo can bo bufforod and whoro tho oonoor oignalo aro convortod in tormo of 
the prodofinod valuo range and/or otandardization of tho oignalo to a prodofinod 
numorical range, tho data buo tranocoivor unit reading out tho digital oonoor 
oignalo from the otorago moano and converting thorn into data buo oignalo which 
can then bo tranomittod to tho control device via tho aooombly data buo. Tho 
convoroion into the data buo oignalo at the oonGor/actuator interface can b e 
carried out, for example, into the known data buo protocolc, for example CAN, 
LIN, — Firewiro, — Bluotooth, USB, puloo width modulation and aloe — other 
modulated oignalo ouch ao frequency modulation or amphtude modulation. In 
order to convert into the predefined value range and in order to diagnooo 
whether the oonoor or actuator oarrioo out ito functiono it io poooiblo to provide a 
ver>^ omall robuot microcomputer oo that whon the control de\dce failo or whon 
there are interface problomo the oafoty and availabihty of the oonoor a ed 
actuator signal trcuiomiooion io then onourod, for example, by moano of an 
emergency tranomiocion path. However, the oenoor/actuator interface aloe difforo 
from the control doviooo provided in the fitting oolution in that no opon loop a ad 
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oloood loop control algorithmo gro provadod for tho conooro and aotuatoro. A puro 
hardware oolution caii bo provided for a particularly fact convoroion of tho oonoor 
oignalo into data buo oignolo. 

In ono particularly profcrrod dovolopmont of tho oonoor/aotuator intorfaco for 
production v^ohicloo ouch ao ohipo, aircraft and motor vohicloo, thoro aro at loaot 
two ombodimonto of each typo, oach differing in tho number of oonoor/actuator 
coimootiono provided. In certain production vohicloo it io not nocoooar>T for all tho 
connectiono of tho oonGor/actuator interface to be aooignod but inotead ^ kt& 
oonoor/actuator interface io configured in ouch a way that it can bo uoed oven 
when certain connectiono are not aooignod. Ao a reoult a very omall number of 
varianto of the oonoor/actuator interface and of tho aooociated control doviceo io 
produced oven though there can be a largo number of different aooombly 
varianto. It io then not noceooary to provide now connectiono for now oonooro and 
actuatoro on tho control device ever>^ time but inotead only one dat a^-bae 
connection to tho oonoor/actuator interface for each variant. The numbor -ef 
varianto ultimately affecto tho data buo moooagoo to bo tranomitted. The 
individual oonoor oignalo are uoually tranomittod oequentially by meano of an 
aoynohronouo or oynchronouo data buo protocol to the control do\ice and 
evaluated — there — in their — chronological oequence. — ?fee — cloood loop — control 
algorithmo are then applied by the control do\dce and the control oignalo for the 
actuatoro are tranomittod again via the aooombly data buo to the oonoor/actuator 
intorfaco and converted thoro in ouch a way that tho actuatoro can be actuated. 
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It io aloo poooiblo to cwitoh a plurality of Donoor/Qctuator intorfaooo in parallol or 
in oaocadoD oo that ono oonoor/aotuator intorfaco oan bo arrangod on the ongino 
and ono oonoor/aotuator intorfaoo can bo arranged on tho tranomiooion. Tho 
control dovico can then havo, for oxamplo, two data buo connoctiono which aro 
connootod in an oloctrically conductivo faohion to tho difforont ooncor/actuator 
intorfacoG. 

In another dovolopmont of tho invention, tho tranomiooion control dovico io 
integrated into tho houoing of tho automatic tranomiooion or goar opood oolootor 
lover of tho moano of tranoportation^ If appropriate, tho entire tranom iBsieBr 
control oyotem including a oenoor/actuator intorfaco can bo integrated into tho 
Golector levor, Thio makoo oenoe in particular in rear wheel drive vehidoo 
becauoe of tho direct proximity of the tranomiooion and gear oelector lover. 

The control apparatuo can aloe be arranged in conjunction ^dth aoDombhoo ouch 
ao dutchoo, otartor generatoro or drivoo in the field of utiUty vehicle engineering, 
marine onginooring or aircraft engineering. In addition, according to tho prooont 
invention the oenGor/actuator intorfaco can aloo bo uoed in hybrid vohicloo or 
hydrogen poworod vohicloo. 

A further adv^antage of tho prooont invention io that a diagnooio or toot phaoo, for 
example during the manufacture of vohicloo, io oimplifiod. Inotead of connecti ng 
the oenGor/actuator interface to the control device it can bo connected diroe fely^ 
a diagnootic do\rice or toot device which modelo the control device in variouo toot 
phaoeo. In particular, workohop and toot bench computoro may bo connoctod r^e 
tho production line to tho oonoor/aotuater interfacoo or to the aooombly data buo. 
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Altornativoly, what io roforrod to ao a hardwaro in tho loop mothod oan -be 
carriod out. Tho oonoor/aotuator intorfaco pormito oimplo GonnoGtion of the toot 
dovicoo which thon mako availablo tho noooooary toot oignalo for tho tost 
oporation. For oxamplo a toot operation for tho oonooro and actuatoro io thon 
simulatod without tho vohiclo control do\aco boing connoctod. Tho control dovioo 
and tho oonoor/actuator intorfaco can bo ouppliod by difforont manufacturoro. 
Thio makoo it poooiblo to broak tho connootion botwoon tho oonoor and actuator 
connection and tho oupplior of tho control dovdco. Thio in turn pormito a modulcu' 
concept which cimplifioo tho uoo of roplaconiont parto. 

According to tho invention a toot mothod io aloo provided for tho dovico at tho 
end of tho hno of the aooombly production. Here, tho aooombly control do\Tico (for 
example ongino control or tranomiooion control dovico) io replaced hy a powerful 
toot bench computer and complex tooto are carriod out at ohort time intorvalo, 
which tooto cannot bo performed by an aooombly control device owing to hmitod 
computing power and limited otorago opace. Tho toot mothod can thuo bo 
integrated into tho lino rim intorvalo. F\u*thermore, the line end toot program in 
tho aooombly control device can be dioponobd with and tho program otorago 
requirement thuo reduced. Only tho toot programo for tho onboard or rua siRg 
time diagnootico need to be preoont in tho aooombly control do\dco. 

There are variouo poooiblo wayo of advantagoouoly configuring and developing 
tho teaching of the preoont invention. In thio roopoct, reference io mado both to 
the oubordinato olaimo and to the oubooquont oxplanation. An embodiment of tho 
oimvQation device according to tho invention io illuotrated in the drawing, 
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Fig. 3 ohowD Q roprooontation of a oombinod ongino and tranomiooion oontrollor 
with two Gonoor/aotuator intorfacoo according to tho invontion and two control 
dovicoo which oro oach arranged romotoly from tho aooombly, and 

Fig. 4 ohowo a roprooontation of a furthor ombodimont of tho do\dco according to 
tho invention. 

Tho dovico for controlhng an ongino 1 and a tranomiccion 3 hao, in oach oaoo, an 
ongino control do\dco 3 and tranomioDion control do\dco 4 which aro arranged 
romotoly therefrom, with tho control dovicoo 3, 4 each providing tho open loop 
and cloDod loop control algorithmo for tho roopoctivo aooombly. Tho engine 
control device 3 io connected in an electrically conductive faohion to tho 
tranDmiDoion control device 4 via a vehicle data buo 5, for example a CAN vehicle 
bus, MoGoagoo, which may relate, for example, to information from vehicle 
opecific Gonooro 6 or control oignalo of the control dovicoo 3, 4 for the aotuatoro 7, 
are exchanged via tho vehicle data buo 5. The engine control dovdco 3 io 
connected via an aooombly data buo 8 to tho oonoor/aotuator interface 9 which io 
attached — te — the engine — It — Both — the engine — control — device — 3 — &Bd — 
sonoor/actuator intorfaco 0 each have a data buo tranocoivor unit 10 and 11 ao 
intorfacoo. Via thoGO data buo tranocoivor imito 10, 11, data buo oignalo are 
tranomittod bidirectionally from tho oonoor/actuator intorfaco 0 to tho ongino 
control device 3 and vice veroa. 

The digital data buo oignalo are otored in the oonGor/actuator interface 0 and 
each aooigned to tho roopoctivo engine mounted oenoor 13 or engine moimted 
actuator 13. Tho digital data which io otored in tho otorago meano of tho 
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Gonpor/aotuator intorfaco 9 io thon oubjoctod, qo noooooary, to digital/analog 
convoroion and tranomittod to tho oonooro 12 and aotuatoro 13 at and in tho 
ongino 1. Tho oonoor/aotuator intorfaoo 9 only convorto tho oignalo of tho oono ege 
and aotuatoro 12, 13 into tho data buo oignalo for tho aooombly data buo 8, and 
thooo oonvortod oignalo of tho ongino opooifio oonooro 12 and aotuatoro 13 aro 
thon corroopondingly convortod in tho ongino control do\dco 3 oo that tho oignalo 
can bo procooood in tho opon loop and cloood loop control algorithm of tho ongino 
control do\dco 3 in order to operate tho ongino 1 at tho dooirod powor lovol or 
with a dooirod funotion, 

Tho trancmiooion control dovico 4 io arranged romotoly from tho tranomiooion 2 
and io arranged at tho automatic ooloctor lover 1 1 or at a goar opood ohift moano 
arranged in tho paooengor compartment of tho vehicle, Tho tranomiooion control 
device 4 io arranged, for thio purpose, within an oncapoulatod houoing which 
oinroundo tho oloctronico and mechanical cbmponento of tho automatic ooloctor 
lover 14. Qtherwioe, tho tranomiooion control device 4 can bo arranged in tho 
vicinity of the automatic ooloctor lever 14. Control oignalo of tho tranomiooion 
control device 4 are each converted into the data buo oignalo, and back again into 
digital oignalo, in a data buo tranocoivor unit 15 and in a data buo tranoceivor 
unit 16 of the oenoor/actuator interface 17. The digital oignalo are otored in the 
otorago moano of tho oonoor/aotuator interface 17 and, whoro appropriate, 
converted back again, by moano of D/A convortoro, into oignalo which can bo 
tranomittod via tho variouo connoctiono of the oenoor/actuator interface 17 to the 
tranomiooion opecific oonooro 18 and tho tranomiooion/opocific aotuatoro 10. 
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Tho OGnoor/aotuator intorfaoo 9 or 17 convorto tho donoor and actuator oignalo 
into tho Gorrooponding data buo oignalo for tho aooombly data buo 8, 30 and r-tf 
appropriato, tho valuo rangoo aro ohockod and tho oignal valuoo aro otandardizod 
to a opooific Donoor valuo range. Tho actual open loop and cloood loop control 
caloulationD aro oach carried out in tho control dovicoo 3, 4. 

Tho vohiclo opocific Gonooro and actuatoro 6, 7 may bo, for oxamplo, operator 
controlo for tho engine and tranomiooion, but they can aloo bo telomatic function & 
which havG, in whatovor form, an influonco on tho engine and tranomiooion 
controllero. Tho calculation functiono which are related to tho precelection by 
moano of tho operator oontrolo aro then implemented in the control deviooo 3, 4 
and the complex microelectronico are thuo removed from tho reopootivo aooombly 
1, 2, The control dovicoo may bo arranged outoido the engine compartmont, for 
example in tho paooenger compartment of the vehicle oinco the expendituro in 
termo of cabling for oenooro and aotuatoro io aloo very low. Tho aooombly data 
buo 8 and 30 can not only have the oignal linoo for tho oonoor oignalo but aloe a 
power or voltage oupply hno in ordor to oupply the individual oenooro and 
actuatoro with current. However, tho aotuatoro can aloe be oupplied with current 
independently of the aooombly data buo 8, 30. 

Tho tranomiooion controller for the different typoo of tranomiooion, automated 
goarohifb mochaniom, converter tranomiooion or CVT differ primarily with 
roopoct to tho Gonooro and aotuatoro. Tho actual control function for all the 
tranomiooiono io oarriod out by moano of ooftwaro moduleo, with the poooibility of 
oach tranomiooion being aooignod a opocific modxilo and tho ooftwaro being 
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compilod from individual library functiono for oaoh tremomiooion. Ao a rooult of 
the invontion'o arrangomont of oonoor/aotuator intorfacoo 0, 17 it io aloo poooiblo 
to rotain tho control dovdoo hardwaro in difforont ongino/tranomiooion varianto 
and only tho looo oomplox oonoor/actuator intorfaco 0, 17 which io ombodiod ao 
an integrated oomiconductor component io roplacod. 

In another embodiment of tho invention according to fig. 3, an aooombly data buo 
21 which io ooparate from the vehiclo data buo 5 connecto a plinrali ty— ef 
oonoor/actuator intorfacoo 9, 17, 33, 33 to one another. Thio permito a imiform 
exchange of information between the oonoor/actuator intorfacoo 0, 17, 33, 33 and 
all the aooombly control de\dceo 3, 4, 34, 35. Thio has the advantage that, for 
example, the tranomiooion control device 3 can directly acceoo the raw vcdue of 
the engine opoed from the oonoor/actuator intorfaco 9 on the engine 1 and 
evaluate, — reoolve or — filter — the — oignal — according — te — tranomiooion opocific 
requiremonto. The gateway fimctionality for ouch oignalo, i.e. the expenditure on 
paooing on oignalo from tho aooombly data buo 31 to the vehicle data buo 5 io 
oignificantly reduced in the aooombly control dovioeo 3, 4, 34, 35. 

Sinco all tho aooombly control do\rLooo 3, 4, 34, 35 can then communicate with all 
the oonoor/actuator intorfacoo 9, 17, 33, 33, if one aooombly control device 3, 4, 
34, 35 failo tho baoic functionality can bo aooumod by another aooombly control 
device 3, 4, 34, 35, for example. If the tranomiooion control de\T.oe 3 failo tho 
engine control device 4 can make available a baoic goarohift program. Thio 
moano that the arrcoigomont according to the invention rooulto in a control 
device otructure which can be uoed for redimdancy piu-pooeo. Jf redimdancy io 
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qIdo noooooary at tho oonoor/aGtuator intorfaco 9, 17, 33, 33, tho oxpondituro on 
tho oonoor/aotuQtor intorfaoo 0, 17, 33, 33 io limitod, i,o. it io not noooooary for 
the ontiro tranomiooion olootronioo to bo configurod with rodiindan eyr 

Figuro 3 oho wo an ombodimont with an aooombly data buo 31 which Gonno ete-^e 
indi\adual ooncor/actuator intorfacoo Q, 17, 32, 33 to ono another. Tho aooombly 
data buo 31 io additionally oonnoctod to a pluraUty of otandardiBod control 
dovicoo 3, — 1, 31, 35 whooo hardware io oooontially tho oamo and whooo 
difforoncoo in tormo of thoir funotionahty aro implomontod by moano of tho 
cloood loop and opon loop control ooftwaro. Tho control do\dGoo 3, 1, 31, 35 aro 
oach Gonnootod via a uniform data buo traqoooivor unit 10, 16, 36, 37 to tho 
aooombly data buo 31, Ao hao provdouoly boon cuGtomar>^ in motor vohicloo, tho 
control dovicoo 3, 1, 31, 35 aro intorconnoctod to ono another via tho vohiclo data 
buo 5. Each control do\iGO 3, 1, 31, 35 can aloo havo an intorfaco 38 whoro 
oonooro and actuatoro ccua bo connoctod directly to tho control dovico 3, 1, 31, 35, 
Thio interface 38 io uoed for oonooro/aotuatoro 6, 7 which are arranged near to 
the control device 3, 1, 31, 35 and are noceooary for each aooombly variant -Be 
that the interface 38 may bo provided in a otandardiaed faohion on all mot eg 
vehicle varianto. 
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ABSTRACT OF THE DISCLOSURE 

Dovico An arrangement for controlling [[an]] a vehicle engine (1) and/or or 
transmission (2) having includes a control device (3, d) which io arranged 
remotely from the engine/transmission (1, 3) and (which provides the open-loop 
and closed-loop control algorithms!, and a unit which is attached to the 
engine/transmission, and which is electrically conductivoly connected directly to 
a plurality of sensors (12, 18) and/or actuators . The (13, 19) and which io 
attached to tho ongino/tranomiooion (1, 2), whoroin tho unit has an A/D converter 
for converting [[the]] sensor signals originating from tho oonoorc (12, 18) into 
digital sensor signals, and tho digital oonoor oignalo which are then converted 
into data bus signals by moano of a data bus transceiver uni t, for communication 
(10, 11, 15, 16) in ordor to bo ablo to communicato via a data bus (8, 20) between 
the imit and the control device . A (3, 4) which io arranged romotolj^ thorofrom. 
According to tho invention tho dovico hao a uniform sensor/actuator interface ^ 
is provided, with a plurality of parallel connections for the sensors/actuators 
(12, 13, 18, 19) and a connection for the data bus . A (8, 20), a signal converter is 
provided for converting tho oonoor oignalo of a plurality of oonoor o (12, 18) into 
tho data buo oignal do that the oamo control dovico (3, 4) can bo uood for 
ombodimonto of tho dovico with different wiring connoGtiono to oonooro/aotuatoro 
(12, 13, 18, 19) without hardware changoo to its oonoor/actuator connoction, and 
tho oignal converter converts the sensor signals directly into the data bus signals 
in accordance with an open-loop/closed-loop control algorithm without the 
intermediate connection of a calculating means. 



